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to the harmful effects of IgE antibody re-
sponses to various otherwise harmless environ-
mental antigens.

Cytotoxic antibody (type 2)
reactions

The only distinctive feature of this type of
hypersensitivity reaction is that it is mediated
by antibodies which cause injury to cells by
combining specifically with antigenic determin-
ants on their surface. With few exceptions, the
targets of cytotoxic antibodies are the cells of
the blood. Such injury has been investigated
mainly in man, in whom it may occur in the
following circumstances.

7. Auto-antibodies may develop which are
reactive with normal antigenic constituents on
the surface of cells. This unexplained break-
down of self-tolerance may occur in isolation
or as a feature of systemic lupus erythematosus
(p. 164) and is sometimes associated with a
number of infections and with lymphocyte neo-
plasia.

2,  Drug-induced cytotoxic antibodies. Some
drugs or their metabolites bind to the surface
of one or other type of cell: if such a drug is
haptenic, it induces an antibody response, and
the reaction of antibody with the cell-bound
hapten may bring about destruction of the cell.

3.  Iso-antibodies can cause injury to cells of
the blood following blood transifusion or trans-
plantation of haemopoietic or lymphoid tissue.
Maternal iso-antibodies of IgG class may also
pass through the placenta and injure the cells
of the fetus.

Cytotoxic antibodies to cells of the blood

Cytotoxic auto-antibodies. The classical ex-
ample is auto-immune haernolytic anaemia in
which red cell injury is brought about by auto-
antibody reactive with various antigenic de-
terminants inherent in the surface of red cells.
The antibody may be of IgG or IgM class, and
can be detected on the red cell surface by the
antiglobulin test (p. 111). When present in low
concentration on the cell surface, IgG may
have little or no effect. In higher concentration,
it promotes the binding of the red cell to rnac-
ippteages wbicfe haw receptors for tije Fc of
IgG; such biodiug may result in injury to the
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of the red cell by macrophages,
mostly in the red pulp of the spleen and the
hepatic sinusoids. IgG antibody can also activ-
ate complement and cause intravascular lysis of
the cells: this requires pairs of IgG antibody
molecules bound to closely adjacent antigenic
sites on the red cell surface, IgM antibodies,
even in low concentration, often cause red cell
destruction by intravascular lysis; single IgM
molecules binding to two or more antigenic
determinant sites on the red cell surface are
capable -of activating complement. Comple-
ment activation also promotes binding of the
red cells to macrophages (by the C3b receptors
of the latter), while IgM antibody can also
cause agglutination of red cells, particularly
where the circulation is slow, as in the red pulp
of the spleen; both these effects result in intra-
splenic destruction of red cells.

Idiopathic thronibocytopvni? purpura is
caused by auto-antibody which reacts with the
surface components of normal platelets, with
similarly destructive effects. The frequency with
which splenectomy is followed by a rapid rise
in the platelet count indicates the importance of
the splenic macrophages in the increased plate-
let destruction.

Auto-antibodies to leukocytes may be a cause
of leukopenia (reduced numbers of leukocytes)
but this is difficult to prove, partly because
such auto-antibodies must usually be sought by
testing the patient's serum with leukocytes
from another individual, and iso-antibodies to
leukocytes are a common snag. Secondly, leu-
kocytes tend to bind IgG non-specifically and
give a false-positive antiglobulin test.

Drug-induced cytotoxic antibodies. Some
drugs or their metabolites are capable of bind-
ing to the surface of red cells, leukocytes or
platelets and acting as haptens. Antibody de-
velops and binds to the hapten on the cell sur-
face, and cell injury and destruction may then
result, as in the case of auto-antibodies (see
above). A good example of this is provided by
penicillin, the benzyl-penicilloyl degradation
product of which binds firmly to red cells*
Most people who have received penicillin have
some antibody (usually IgM) to the penicilloyl
group, but after prolonged heavy dosage, high
litres of IgG antibody develop in some patients
and this brings about the destruction (mostly
by splenic phagocytosis) of sensitised red cells.
Some drugs, for example rifampicin, result in